Enhanced withdrawal responses to mechanical and thermal stimuli after bone injury.
Withdrawal responses to mechanical and thermal stimuli applied to the plantar surface of the hindpaw were measured before and after bone damage. In separate groups of rats the bone was injured by scraping the periosteum of the tibia, drilling a hole through the tibia, aspirating bone marrow, or drilling a hole through the calcaneus. Scraping the periosteum did not alter withdrawal responses to the mechanical stimuli, or evoke nocifensive behavior. In contrast, secondary mechanical hyperalgesia and allodynia, and cold allodynia were observed after a hole was drilled through the tibia or calcaneus and after aspiration of bone marrow. The secondary hyperalgesia peaked at 2 h after injury. Drilling a hole through the calcaneus permitted primary hyperalgesia to be easily quantified. Primary hyperalgesia lasted up to 24 h after injury. Nocifensive behavior characterized by a lifting and guarding of the damaged limb was also observed after a hole was drilled through the tibia or calcaneus. Drilling a hole through the tibia or calcaneus should be a useful experimental model for investigating the mechanisms underlying bone pain.